ABSTRACT: Microhyla fissipes and Microhyla heymonsi are common anurans in lowland plains to low montane regions in most parts of Taiwan. Five Microhyla fissipes and 7 Microhyla heymonsi from southwestern Taiwan were examined for helminths. A nematode, Cosmocerca ornata, was the only helminth species found. This report is the first record of this nematode species from Taiwan and also confirms infection of M. fissipes by C. ornata and documents M. heymonsi as a new host record for C. ornata. Herein, updated helminth lists for M. fissipes and M. heymonsi are provided.
The ornamented pygmy frog, Microhyla fissipes Boulenger, 1884, is known from Cambodia, China, Laos, Malaysia, Myanmar, Singapore, Taiwan, Thailand, and Vietnam (Nguyen et al., 2009) . It had been placed in synonymy of Microhyla ornata (Dumeril and Bibron, 1841) by Parker (1928) but was reestablished as a valid species by Matsui et al. (2005) . The dark-sided chorus frog, Microhyla heymonsi Vogt, 1911, is known from Cambodia, China, India, Indonesia, Laos, Malaysia, Taiwan, Thailand, and Vietnam (Nguyen et al., 2009) . Microhyla fissipes is a common anuran species in lowlands and low montane regions all over Taiwan, and although M. heymonsi is also common in most of the same areas and is often sympatric with M. fissipes, it is absent in the northern parts of the island (Yang, 1998) . There are, to our knowledge, 2 surveys pertaining to helminths from M. fissipes (reported as M. ornata) collected in mainland China (Kung and Wu, 1945; Wang et al., 1978) that reported Cosmocerca ornata (Dujardin, 1845) Diesing, 1861; Cosmocercoides microhylae (Wang, Zhao and Chen, 1978) Baker, 1987;  and Rhabdias globocephala Kung and Wu, 1945 . We know of 1 report of a helminth species, Cosmocercoides multipapillata Khera, 1958 from M. heymonsi collected in Vietnam (Goldberg and Bursey, 2005) . The purpose of this paper is to provide a helminth list for M. fissipes, add to the helminth list of M. heymonsi, and correct the helminth list of M. ornata (sensu stricto).
From January 2004 to February 2005, a study was conducted in Santzepu, Sheishan District, Chiayi County, southwestern Taiwan, to examine the impact of the exotic lizard Anolis sagrei on arthropod diversity in the area (Huang et al., 2008) . As part of the study, pitfall traps were set in 3 localities. A detailed description of the pitfall trap design and their arrangements are described elsewhere (Huang et al., 2008) . For this study, we examined 5 individuals of M. fissipes (mean 6 SD snout-vent length [SVL] 5 19.0 mm 6 2.0, range 5 16-21 mm) and 7 individuals of M. heymonsi (SVL 5 18.1 mm 6 2.5, range 5 15-22 mm) that were accidentally collected in 2004 by the pitfall traps and were subsequently deposited in the herpetology collection of the Natural History Museum of Los Angeles County (LACM), Los Angeles, California, U.S.A., as Microhyla fissipes LACM 182812, 182826, 182827, 182840, 182844 and Microhyla heymonsi LACM 182819-182821, 182823, 182839, 182841, 182842. The body cavity of each specimen was opened by a longitudinal incision from throat to vent, and the esophagus, stomach, small intestine, large intestine, and body cavity were examined for helminths using a dissecting microscope. Each nematode found was placed on a microscope slide, cleared in a drop of lactophenol, cover-slipped, and studied under a compound microscope.
The nematode, Cosmocerca ornata (Dujardin, 1845) Diesing, 1861, was found in the small and large intestines of M. heymonsi and the large intestine of M. ornata. In M. fissipes, its prevalence and mean intensity (as described in Bush et al., 1997) were 60% and 15.3 6 21.4 (n 5 46; range 5 2-40), respectively, whereas in M. heymonsi, its prevalence and mean intensity were 86% and 3.8 6 3.7 (n 5 23; range 5 1-11), respectively. Helminths were deposited in the United States National Parasite Collection (USNPC), Beltsville, Maryland, U.S.A., as Microhyla fissipes: Cosmocerca ornata (USNPC 105457) and Microhyla heymonsi: Cosmocerca ornata (USNPC 105458).
Although the life cycle of C. ornata is not known, Fotedar and Tikoo (1968) reported that larvae of the congener Cosmocerca commuta (as C. kashmirensis) migrate through the lungs before completing development in the rectum. Cosmocerca ornata is a widely distributed Palearctic species found in many anurans and an occasional salamander, snake, and lizard host; a host list is provided by Yildirimhan et al. (2009) . Three additional hosts have since been reported, namely, the Turkish worm lizard, Blanus strauchi, from Turkey (Düsen et al., 2010) ; the Mao-Son frog, Hylarana masonensis, from Vietnam (Bursey and Goldberg, 2011) ; and the Tavas frog, Rana tavasensis, from Turkey (Düsen, 2012). Matsui et al. (2005) , in a molecular phylogenetic study of Pan-Oriental populations of M. ornata, reported 3 lineages: that is, M. ornata (Dumeril and Bibron, 1841) (sensu stricto), restricted to South Asian populations; M. fissipes Boulenger, 1884, restricted to populations from Southeast Asia to China and Taiwan; and Microhyla okinavensis Stejneger, 1901, restricted to Ryukyu Island populations. Given the revised taxonomy, no helminths have been reported from M. ornata (sensu stricto), or M. okinavensis, whereas 3 species of Nematoda are reported from M. fissipes, namely, Cosmocerca ornata, Cosmocercoides microhylae, and Rhabdias globocephala. In this paper, we confirm infection of M. fissipes by C. ornata in Taiwan. Microhyla heymonsi represents a new host record for C. ornata, and Taiwan is also a new locality for C. ornata.
The research presented herein adhered to the legal requirements of Taiwan, R.O.C. Because the species collected are not listed as protected species and because the collection site was not in a national park or other conservation area, no collection permit or other documentation was required.
